Knockdown of PIK3R1 by shRNA inhibits the activity of the splenic macrophages associated with hypersplenism due to portal hypertension.
Phosphatidylinositol 3-kinase (PI3K) plays a central role in the metabolic actions of insulin. One 85 kDa regulatory subunit of PIK3 is encoded by phosphoinositide-3-kinase, the regulatory subunit 1 (PIK3R1). Our previous study has demonstrated that PIK3R1 was up-regulated significantly in the splenic macrophage (MΦ) of portal hypertensive spleen. In the present study, RNA interference specific to PIK3R1 was employed to investigate its inhibitive effects on the activity of MΦ associated with hypersplenism due to portal hypertension (HS-PHT). The expression of PIK3R1 in the spleen was detected by immunohistochemical staining. Plasmid vector pGenesil-1 expressing specific small hairpin RNA (shRNA) against PIK3R1 and the scrambled shRNA control was constructed. MΦ were isolated and purified by anchored cultivation from patients with HS-PHT (HS-PHT-MΦ) and traumatic rupture of the spleen (Con-MΦ). After transfection into MΦ, PIK3R1 expression at both the mRNA and the protein level was examined by real-time polymerase chain reaction and Western blot. The activities of MΦ were determined, and the expression and activity of NF-κB were also detected. Immunohistochemistry revealed expression and cellular distribution of PIK3R1 in the spleen. The PIK3R1-shRNA was successfully synthesized and cloned into the plasmid vector pGenesil-1, and specifically suppressed PIK3R1 expression at both the mRNA and the protein level. After transfection into HS-PHT-MΦ and Con-MΦ, PIK3R1 knockdown inhibited the viability of MΦ, reduced the phagocytic rate, the rate of antigen-presenting positive cells, the metabolic rate, and the secretion of IL-1β and TNF-α (all p<0.05), and decreased the expression and activity of NF-κB. Our data showed that the knocking down of PIK3R1 with shRNA produced by pGenesil-1 led to inhibition of viability and to decreased activity of MΦ associated with HS-PHT in vitro. Therefore, it is tempting to speculate that PIK3R1 might play a considerable role in the pathogenesis of HS-PHT, and inhibition of PIK3R1 expression might be a novel therapeutic strategy for HS-PHT.